Transcription regulation is demonstrated for five key enzymes in Giardia intestinalis cyst wall polysaccharide biosynthesis.
The cyst wall of Giardia intestinalis contains proteins and a novel N-acetylgalactosamine (GalNAc) polysaccharide, which is its major constituent. GalNAc is not present in growing trophozoites, but is synthesized during encystment via an inducible pathway of enzymes that produce UDP-GalNAc from fructose 6-phosphate. This report focuses on the regulation of these enzymes and thus the genes for glucosamine 6-phosphate N-acetyltransferase (GNA), phosphoacetylglucosamine mutase (AGM), UDP-N-acetylglucosamine pyrophosphorylase (UAP), and UDP-N-acetylglucosamine 4-epimerase (UAE) were cloned and expressed in Escherichia coli. Each of these expressed enzymes had the predicted activity and was used to generate antibodies. Northern and Western blot analyses demonstrated that both the mRNA and protein levels for all of these enzymes increase during encystment. Nuclear run-on assays of these and the previously analyzed glucosamine 6-phosphate deaminase (GNP; glucosamine 6-P isomerase) showed that all of the genes responsible for UDP-GalNAc synthesis during encystment are induced at the transcription level.